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1 Introduction
During RAN2 #113e meeting, two types of information are discussed in cell selection and reselection in NTN: distance and timing. And the following agreements about timing info have been concluded:

1. The information on when a cell is going to stop serving the area and/or the timing information (e.g. timer or absolute time) about new upcoming cell is supported at least in Earth-fixed NTN scenario. FFS if both types of information are needed. FFS if this is known from system information and/or the ephemeris.

In this paper, some further analysis on these two types of information are discussed.

2 Discussion
2.1 Distance info

With GNSS information and ephemeris, UE could calculate the distance between UE and satellite, the distance between UE and the reference point of NTN cell. Based on this distance information, UE could select or reselect a cell with shortest distance.

However, distance is not always a good factor for cell selection and reselection. GNSS is power consuming for UE, and the real RSRP and RSRQ depends on not only the distance but also the direction of antenna.

2.2 Timing info
With the agreements in RAN2 #113e meeting, some details on applying the timing information for cell (re)selection needs to be further discussed.
Issue 1: timer or absolute time
If absolute time is applied to indicate the moment when a NTN cell is going to stop/start serving the area, UE shall be indicated to this absolute time as soon as possible. As illuminated in figure 1, the cell will leave in T3, which is indicated to UE1/UE2 in T1/T2. Both of these 2 UEs could be aware the same moment of T3 exactly. However, all the UEs shall be equipped with the GPS module for this approach, which is not an easy task.
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Figure 1: the timing approach

If timer approach is applied, transmission delay difference shall be considered. As illuminated in figure 2, gNB determines the moment when a NTN cell is going to stop/start serving the area in T3, and the transmission delay is 100ms, so it indicates the timer of 295ms to all the UEs in this cell. Receiving this indication, UE starts the timer, and considers the NTN cell is going to stop/start serving when the timer expires. Because of the different transmission delay, UE1 receives this indication in T1 and UE2 receives the same indication in T2, so the expiring moment is different for two UEs. As a result, these 2 UEs begin to trigger the cell selection and reselection procedure at the different moment.
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Figure 2: the timer approach

The timer approach is simple for UE because no extra function is needed, at the cost of some UEs may not have the exact moment to trigger the cell selection or reselection. Considering the Max differential delay within a cell is only 10.3ms for GEO, and 3.12 ms and 3.18 ms for respectively 600km and 1200km, this delay is not a problem for cell selection or reselection.
Proposal 1: A timer shall be configured to UE to indicate the when a cell is going to stop serving the area.

Issue 2: start timing or stop timing 

If only stop timing is indicated, UE triggers the cell selection or reselection before the stop timing, and changes to the reselected cell. If multiple cells are found in cell reselection procedure, UE may choose a cell which will cover this area longer based on the stop timing. In the example in figure 3, UE finds cell2 and cell3, and chooses cell3 because longer covering duration.
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Figure 3: stop timing only
Obviously, the start timing of current cell 1 is not useful in cell reselection procedure. If UE is aware the start timing of the new upcoming cell, it could adjust the moment to trigger the cell reselection, but the benefit of the adjustment is not obvious.
Proposal 2: The start timing of new upcoming cell shall not be indicated to UE.
Issue 3: from SIB or ephemeris
One satellite could provide multiple NTN cells in different geography locations, and these NTN cells could own different stop timing. Considering the two types of stop timing: absolute time and timing. If stop timing is indicated by absolute time, it is not proper to indicate it via ephemeris, which is unique for one satellite. If stop timing is indicated by timer, it is reasonable to include it in SIB because the start of this timer shall be guaranteed by the boundary of SI window.
Proposal 3: The stop timing shall be indicated to UE via SIB.
3 Conclusion

In this contribution we discuss floor layout information, and made the following proposals:
Proposal 1: A timer shall be configured to UE to indicate the when a cell is going to stop serving the area.

Proposal 2: The start timing of new upcoming cell shall not be indicated to UE.
Proposal 3: The stop timing shall be indicated to UE via SIB.
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